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(57)Abstract: 

PURPOSE: To obtain a piezoelectric/electrostrictive film type actuator 
having the high speed of response and large generating force by laminating 
a first electrode film, a piezoelectric/electrostrictive film and a second 
electrode film onto a ceramic substrate. 

CONSTITUTION: A lower electrode film 4, a piezoelectric/electrostrictive 
film 6 and an upper electrode film 8 are laminated successively onto one 
surface of a ceramic substrate 2. The lower and upper electrode films 4, 8 
are extended from the end section of the piezoelectric/electrostrictive film 
6 respectively, lead sections 4a, 8a are shaped, and electricity is conducted 
through each electrode film 4, 8 through these lead sections 4a, 8a. The 
electric-field induced strain of the piezoelectric/electrostrictive film 6 is 
induced by conduction, and flexing displacement in the direction vertical to 
the board surface of the ceramic substrate 2 or generating force is 
developed by the transversal effect of the strain. Accordingly, large 
displacement is acquired at low driving voftage, and a 

piezoelectric/electrostrictive film type actuator, the speed of response of 
which is increased and the degree of integration of which can be improved, 
is obtained. 



m 



3 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C): 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAPAa4BJDA4031 28681 L 2005/1 2/22 



® a * en 4* «f if (J p) © & & m ■& m 
©tem&W&m (a) ¥3-128681/ 

©Int. CI. 5 , mm** Jrfi&S** @£M «3^(1991)5^31B 

H 02 N 2/00 B 7052-5H •;. 



®«p fi[ ¥2-11174 

SI ¥2(1990) 1^20 B 



.fly 




®¥ 1 (1989)7^11B®B^(J P)®8f« ¥1-178747 


©IS 


m % 


3ft W ^ A. 




®n 


m % 


*5 »' IE A 


«JO***fiitaieiE7&£BT 2T§38#Jt!l<75 2 






* « & - 


g*0»*&m*^:ibmij2111#ife4> 2 


®iU 


m a 






©ft 


s a 







W to § 
2. ttfttt$a>fiin 

nr. tit* *»ifi* 5S^/«s 

(2) JfiE* 5 $ v 1. 5 X 1 0 * kg/cm' 

fet±* 4. 5 x I 0 6 kg /cm 1 HT©t 

x . 

1 2 0 Okgf /cm 1 JU±Tfc * »*«0)K«© 

(4) miet s $ * * sk^x < £ fcs 6Sft7 

i^A?^ « ft a . K ft iU 3 - 



(5) Hfta*o#W**M OiS^WTTfe^t 

(7) fiUB-fe ? $ * * gtK0ffiffj&^ 10 0/rmK 
TT * * M*JR(l)Xtt (3)E»OEUt/iaSliaS 

T S Ur3RJB(l)Xtt(7)E«©EU/1IffiHaS7 
3 . & !H CD W 18 * tt 91 



-543- 

- 1 - 



y 9 i> y V ^ . y y > »j U - v ^ -< y . > + v 
* - . 7' y y h v v s # > 7\ 7 7 y ^ *c m n 

&n*E1l/1JEIKffl7*f-*x--*CHr*i 
© T £> * . « ::ti!-iS7^ a x-n 
tt. iS&x ««x *^*"-k:K». 

(irjtttffr) 

fa*^ *<Bf a$ cfe -i ^ t s v c:n 

&*Ett/lJffi7£*- A x~*©Bfl56j&<jta&Ji 
TV**. 

SiLttt, * j * ^ 7 fg . 3.^.^e;u 

ffl«a»*<»6*lT^**^ 



»M¥3-128tf81 (2) 

K<&e»*/c»c iti8»** <c«tt*<» <s>#i* 

M*#Ttt*«fiSKffi:r*fc©T&*fc&C. 

7 * * * x-* <b LT0ftSft<ZMaffltt£ tna* 
&*t><DT&ort:. 

&*<DE^/"S£g7 * * * x - * 

*. 



LT&Zfttch(DT'h^T. Z OUiatt * £ £ 

LJ:.9i-r*4>rZ)Tab*. 
(***») 

* CO & C . -b 7 $ v * S Ifi <D dl> < it-^f® 

cB±C, S-©ttSIS£ElI/1I2K£Si::<z>m 

j&/fc£ttT&*{3ig£wr*E^/ , ag 

*. 

(ftJH - Si*) 



< s S«cttK««ft*<^Hj8i/j:*»» 
£&J*r*©T&*. -^1^ IM*««±KJBFtt 

ot. tt*©AA/^«fflt»fcanii4^*a«ii 

****Ha*tt*<»6ti*±»c, BlSSigK 
«SIB»*ffl*fflt> * C tfl < -fMfc LT« *E« 

/^^mmr ? * * x-^ otztbx.^ &mmmiz 
^#f&*si«ir*0T£*. 

jc-^tt. Ea/H2W«6S*<Ktttr0«$n* 
/cartels R-StKD±lc^nflBa)fl}?0»JA^9 



-544- 

- 2 - 



ftEtt • #«Ctt, *<*>iS 

$^ 3 0 0 // m IMTn L < tt 1 5 0 u mHT 

©&tf&#ttx -/fiKx 1 2 0 Oksf /cm 1 jy±. 
» £ L < It 1 5 0 0 kg f /cm 1 JU ±. © ffl <fc * * cfc 
9 K2Bg*ft* 3 t ttih. 

bit* *%wizvtr>frn/®mmm7 9 * * x 

/»S«ft«3ft<Rtf fcftTfc ^ *R"9lK:ffi-5E 
tSSK^ E*/«ffiR 6 &tf JbW«SK8 #Wl 



»BI¥3-128B81 (3) 
TMtf Jb ffiS tg 45 BR 4 . 8 tt x * 
ft*'ftx 6 <D«6Bcfc 0 IgVtii £ * <t> 

lis - K tt 4 a . 8 a $8«LTi>0, * ft ^ 
»i - K 8M a , 8 a £ $ U T v * ft ft G> 1£ ffi K 

T«ttHK4. EH/HSIH6 atf±fflUt«K 8 

»«ac i *)»« 2 isa/ 

HBBItt (4. 6. 8 ) 4a&<-*«3B:«ia t L 
6IUi s 13 JB JB n C * ^ T SI n tt it 59: JK ^^^ts 



tts »8OE1/fSBH0 ( 4 , 6. 8 ) i><, 
■fe 7 * ? ? Sffi 2 ±cS6R»Bc*r^TBlW &ft 

» 3 H&tf jm Bcwsns 7 * 

* * x-^ Kfc^T ttx * ft £»i*<Z>E«/t££ 
S8 ijj SB ( 4 . 6 . 8 ) (O0CflBt5t7 ^ -/ 5? 

£ 15 2 K X U v h 1 0 ^ A ft £ ft T > * ft f tL CD 

* fcx IS 5 12© 7 1? * * x-^ Kfct^T t*x 
•fe 3. § v>StS2Ki**©ffiJB?Ll 2^£t' 7 
*T'S2 *ftx tt^tt(0t75y^«B2iSft 

*BiB?l 1 2 . 1 2^ft^n/;tlKffl2 al^, T 
ffllttiEJIS 4 <!:E*/«SSI« 6 <fc±«B«HK 8 £ 

6«*Ea/«2«^»*<*ft* # ft*«3ftT^ 

* . 4' & s SB 3 (Z *s \y X . 1 4 « s ES/H5 
J»60»8JT. T{R3^eSJ84i±{B^I5H«8i^ 

x m6ia^^x*n*^ife»«tc(ix:'77^f-A 

UBB»»^BJIiSB«:*HT»it&nTai« 



S«4iE«/«2R6i±««BB8i^6« 

ii£$ftTt>*. s#x cc-esix ±ffla«R8 
0 e */« ae a » t L X 

fljffl $ ftT t> *. 

££Kx a 7H«:^**i-5*» l WK:a-5Ea/ 
BSJBS7 * x-* ©WK**^T ttx -tfc© 

as 7 $ v 2 ±Cx Tm^mm a 4e 

B/BBB6 i±fl«fiR8 i^&tt*E«/B 

$ ft tt g C *>n> X & ^> ft T ^ ^ . 
Ht^ ±15 © SD ft*i6MK:t£-5»it©Ea/ 

sua 4 i±«.iaa^8 4<dhc«*4h»i:it 
iB«*Mta^ft, ^ TEa/aaw 6 c 

< fcc*©E«/«aBe<ba»Ktefi*ib<» 



-545- 

- 3 - 



2 <DfaW£imUKJjto<Dmib2H}LJh&lt&3inft 
*x-*ii x ±&<D±<oiz^ IB fb IS cd in ft fl^MtE 

TKto*>s ftT. #trf4^ft**H 4 . 6. 8 
v - v qijho loft w y t: y 



»HI¥3-128G81C4) 

»i8^Kffl**i-5. aii, E *E / 73 £ * 7 $ „ 

fifes u-f-joifi^^ 7 -f •> y r&co&i&ljnT 

*t* T ^ A x ©Nfit 
**!»©»a«S^tyi:»K:tt, 31 3 - 7 H k ^ 



t ¥ £ x * <D * t x ^3-4 

- ? iz cvt ttx *^*Eil/ < 8ffi8Mittjfr<dl>tt 
< £ i> 3 0 0 0 tfmtyfJjHKt^vfta 

K « 1 0 0 0 x/ m b* y f- «k J? t J* ^ f v r . 35 
C # £ L < li 5 0 0 ^nit^J;!) tR^t'yf 

* -7 $ -> * SIR 2 J:t:J:jEO*ffiTf« 

$ titz **i?*ia>m 4 . 6. * it, * (Dmo&m 



T«> 8 0 Ot-J 4 0 OtflK^aff 

ts a 2 n > # * t < » i i'oot-i 4 o o *c 

©«Hoa**<*WK:#«&#t4S. E^/ 
5»<!>*fl«*<*£££tf <k v tz % * ® <k ~> 
frttt'tt*&* »*at*:ti<fftLi». gc, 
£ K # £ ft S c £ £ * *< . Stgio 

**Wctt$7**»x-*© ft health 



-546- 
- 4 - 



bs < it, s3ft7^ $*.*J»s mi ? % 
is +? a s 65 ft s> iu 3 - ■> A . a ft 7 ;i> $ $ i. % 

s ft a * ® ff ft * * £ « # 4 l fc » « * ffl r» 

JdtSftfcBM*<»* L < * »i:8lk7;MiH 
X t* HMfc •>* ^ a - * i.££«#<!:T ffi 
ICA<a<T{>flSftA:a«»tt*<»6ft*4c:%^ 
^> W ?|J K ffl <^ S> ft 3 • & * x * G> £ r> & -fe -7 * 
* * StRtt»*c*«r* n*»fl:a* ( S i 0, 

S i 0, ) ©Itt, 1 0S8»HT^aH<s 
ttc 3 liXHTi f* d i^SS L dCD^ 

-j «Hfta*#«r«<z>»iwtt. ffi»LfcEE«/«- 

-&C> 10 0// m JMTx L < 5 0 u mfii 
T\ SCfflU<tt3 0 ^mHTit^Ci^l 
£ L < . ^c*<0ty/$tts 1.5X1 0 fe kg / 



»H¥ 3-128681(5) 

cd «±, 4. 5 x 1 0 * kg/cm 1 l^T, ft c 2. 0 
x 1 0 * kg/cm 1 Hxi 0» kg/cm 1 &L 

il/Ttt, 1 2 0 0 kgf /cm* * L < s 

#H 5 0 Okgf /cm' &L±-C h Z Z t frm* L 

i^^^-y^ffi»K*<»^ft-S t z hfri>, ft 
?i|c/JH*£ft*c:i:££*. 

jb. mftmm<z>$>ftj&. n> rare* fis^©r$, 

«tt* IS*ttXttCft**tI**fc*fcf*R#tt 



SiteaaseKosfiKftsii^^Bf^ 

* T & ft W? > » C Jfi fft $ ft 5 t> © T it ft < . 00 * 
tfft&JS#T'<>. £ftTt>S<. £fc»»t±*7 

* G> # T 4> ^ Sft. A'r^n, o 5? ^ If O K 

» .* s ft ■ a * a - * ? ■> a % ib - s ft s eft 

ffifiKffil,* fcft*. £fcs ±E«ft»K*?^T\ 
ftJR^ftftciKJJO-ti-L^&ftS-fe? $ v n H 

wtHuitw-cfe* z t&m* l < , as ana 

tt. SI5»Bcfc^T,« 5-3 0 *HKB8N £ 
/;EU/«2tf fii: #n T tt 5 - 2 0 fcfflKfitt 
rt<»£LV>. t*K N *ft £SfEtt#<i:E^/"iS^ 
** *4 £ # t3 _b ga & JK «*> ^ ^ ^ rl ^ -t*- L t «r * rR 

ft*, cifti*. -eft «b 2 ifficoasiD^^ee^r * c 



t)ft*A^<i>Tfe*. 

ft TffjmffiK 4 *>±WZ®m 8 ti. ffliS^tO^ 

«fi***r»«T*ft«. firft©w«tffiv^x 
■e ^ t t a < > je «: 14 » a * a s& » « « » t 

ITU, »* L < tt. ^^yB^^BU ( P 



— 547 — 
- 5 - 



7-&ffl (PMN&) 5±«»iT S a»> 
;Ui^7'Kifi (PNN$) ^jfeJKtftt 
7y#yi^7'BiS«±u;^it5(t)!( v 7 y 

±K»<fr« us, yfig/v; •> i. t±m#t 
4. «*« p 2 T**±««-ir*tt»c, ?y 

? y , a 'J •> x . s.*v\ 8 ilk - » V -7 y 
*'y^CK^«9*-&n«i£Dflh© ft £!B!)£iJSJ)D V)t 
UX # Wttfi, W *. «' P L Z T Jk t ti 5 J: -3 (C. 

S>-,TW:> 7 ? f- * X-* #f4©.6* & N EtSJg 
SST I d.i I *< 5 0 x l 0"« CC/N) Kt±. 

100X10-" (C/N) K±-C*4 

w*<* E.n/'&m.w 6 6 bx^mzm^ h*n z 

t i«40t»5. *fc, C © «* -5 «EEU/fJ£ 
1 00//m«Ts »*Utt5 0*m8)T, gC 



?fRfl¥ 3-128681 (6) 

©T&4. 

-^C-9lr>T, BIEtC^$tl5 RfrmtCg^gl? 

m c ^ x ras? © sii$fj * t> a «■ s fc © -c « n c t 

3i#©j9iiatcs^^T?i* %zmws <£ie. 
4 . an©®** aw 

* f- * x - * © |?« «0f 



2 

6 : E«/1SgSS 

1 0 1 x v h 



4 : T1M12S1S 

8 = ±m^&m 
1 2 : 



1 4 : «»R 



» 1 



( (i 2 * ) 



"SI 




5f?2 0 




— 548 — 

- 6 - 




-549- 

- 7 - 



^ me m mm ( s a ) 

¥fiS 2 ip^jg s 

tttt/rfi* £ a £ 18 E5 

1 . U! ft © X * 

sPrt'2 * ft ft H ?fl 1 I 1 7 4 ^ 

2 . JS W © * » 

3 . M IE * t * # 

JPft£«>H« 1* It di an A 

£ A (406) B*«?ttA«tt 

4 . ft ® A 

fi J9f **liP + ttBi6« = TB I 4*1 6t 
* * f ;u 

§ 4 5 0 S£S (052 ) 581 -1060 [«.) 

k * (7819) #g± + a 

o. JiiiEffl*ti£ 
(1) WttlS©ffeBS©!¥a«:SiBfl©fflI 



«ffl¥3-128B8l(8) 

6. >iHE©l*]S 

(1) 9! HI 9 91 I 1 R2B 7 }f © r £ f « b © j * 

© j (C ST E t Z . 

(2) R 55 1 4 I Vjo> j ©<*C, T 

se©xa«s k fx -r s c <t « < , ffiA-r«. 

SB 

4 * v r U --T -f V CVD 
1ZSK 3 £»iSISt * < T *>&.(.». j 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
Q^FADED TEXT OR DRAWING 
□Tblurred OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
ULINES OR MARKS ON ORIGINAL DOCUMENT 



REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



